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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce hand-off frequencies and to prevent the 
deterioration of the communication quality due to inter-station interferencein a 
radio communication system using an adaptive array transmitter-receiver. 
SOLUTION: This system performs amplitude and phase weightings for the 
transmission/reception signals of plural arrayed antenna elements 31 by a 
weighting device 32 and performs communication between a base station having 
an adaptive array transmitter-receiver performing the distribution of transmission 
signals to the antenna elements 31 and the synthesis of the reception signals from 
the antenna elements 31 in a distribution/synthetic part 33 via the weighting 
device 32 and plural terminals. At this timea directivity control is performed by 
transmitting a reference signal to the adaptive array transmitter-receiver from a 
desired direction and a non-desired direction at the time of installing the base 
stationcalculating a weighting coefficient in an external arithmetic unit 36 based on 
the reception signal of the reference signal of the adaptive array transmitter- 
receiver and setting the coefficient to the weighting device 32 via an interface 35. 



CLAIMS 



[Claim(s)] 

[Claim 1]Two or more arranged antenna elements. 

Two or more weighting means which perform weighting of amplitude and a phase 
by multiplying transmission and reception signals of an antenna element of these 
plurality by a weighting factor. 

Adaptive array transceiving equipment constituted by the distribution/synthesizing 



means which compounds an input signal from distribution and this antenna element 
of a sending signal to said two or more antenna elements via a weighting means of 
these plurality. 

It is the directive control method of adaptive array transceiving equipment 
provided with the aboveA known reference signal is transmitted [ at least ] to this 
adaptive array transceiving equipment from at least one direction of a desired 
direction and a non-desired direction at the time of installation of said base 
stationBy calculating said weighting factor based on an input signal of this 
reference signal of this adaptive array transceiving equipmentand setting it as said 
weighting meansthe directivity of this adaptive array transceiving equipment is 
controlled. 

[Claim 2]Two or more arranged antenna elements. 

Two or more weighting means which perform weighting of amplitude and a phase 
by multiplying transmission and reception signals of an antenna element of these 
plurality by a weighting factor. 

Adaptive array transceiving equipment constituted by the distribution/synthesizing 
means which compounds an input signal from distribution and this antenna element 
of a sending signal to said two or more antenna elements via a weighting means of 
these plurality. 

The directivity of said adaptive array transceiving equipment is controlled by being 
the directive control method of adaptive array transceiving equipment provided 
with the abovechanging said weighting factor for said every time slotand setting it 
as said weighting means. 

[Claim 3]Two or more arranged antenna elements. 

Two or more weighting means which perform weighting of amplitude and a phase 
by multiplying transmission and reception signals of an antenna element of these 
plurality by a weighting factor. 

Adaptive array transceiving equipment constituted by the distribution/synthesizing 
means which compounds an input signal from distribution and this antenna element 
of a sending signal to said two or more antenna elements via a weighting means of 
these plurality. 

Are the directive control method of adaptive array transceiving equipment 
provided with the aboveand change said weighting factor for said every time 
slotand. By updating a weighting factor in the same time slot of a previous 
frameand setting up a weighting factor in each time slot of a present framethe 
directivity of said adaptive array transceiving equipment is controlled. 

[Claim 4]Two or more arranged antenna elements. 

Two or more weighting means which perform weighting of amplitude and a phase 
by multiplying transmission and reception signals of an antenna element of these 
plurality by a weighting factor. 

Adaptive array transceiving equipment constituted by the distribution/synthesizing 



means which compounds an input signal from distribution and this antenna element 
of a sending signal to said two or more antenna elements via a weighting means of 
these plurality. 

By being the radio communications system provided with the abovetransmitting a 
weighting factor calculated with an arithmetic unit formed in the exterior of said 
adaptive array transceiving equipment to said adaptive array transceiving 
equipmentand setting it as said weighting meansit constituted so that the 
directivity of said adaptive array transceiving equipment might be controlled. 

[Claim 5]Two or more arranged antenna elements. 

Two or more weighting means which perform weighting of amplitude and a phase 
by multiplying transmission and reception signals of an antenna element of these 
plurality by a weighting factor. 

Adaptive array transceiving equipment constituted by the distribution/synthesizing 
means which compounds an input signal from distribution and this antenna element 
of a sending signal to said two or more antenna elements via a weighting means of 
these plurality. 

Are the radio communications system provided with the aboveand an arithmetic 
unit is connected to a wired network where said adaptive array transceiving 
equipment was connectedBy transmitting a weighting factor calculated with this 
arithmetic unit to said adaptive array transceiving equipment via said wired 
networkand setting it as said weighting meansit constituted so that the directivity 
of said adaptive array transceiving equipment might be controlled. 

[Claim 6]Two or more arranged antenna elements. 

Two or more weighting means which perform weighting of amplitude and a phase 
by multiplying transmission and reception signals of an antenna element of these 
plurality by a weighting factor. 

Adaptive array transceiving equipment constituted by the distribution/synthesizing 
means which compounds an input signal from distribution and this antenna element 
of a sending signal to said two or more antenna elements via a weighting means of 
these plurality. 

Are the radio communications system provided with the aboveand an arithmetic 
unit is connected to a wired network where said adaptive array transceiving 
equipment was connectedit holds to a memory measure which transmitted a 
weighting factor calculated with this arithmetic unit to said adaptive array 
transceiving equipment via said wired networkand was provided in this adaptive 
array transceiving equipmentBy reading a weighting factor held at this memory 
measureand setting it as said weighting meansit constituted so that the directivity 
of said adaptive array transceiving equipment might be controlled. 

[Claim 7]Two or more arranged antenna elements. 

Two or more weighting means which perform weighting of amplitude and a phase 
by multiplying transmission and reception signals of an antenna element of these 



plurality by a weighting factor. 

Adaptive array transceiving equipment constituted by the distribution/synthesizing 
means which compounds an input signal from distribution and this antenna element 
of a sending signal to said two or more antenna elements via a weighting means of 
these plurality. 

Are adaptive array transceiving equipment provided with the aboveand a weighting 
factor set as transmission and reception signals and said weighting means of said 
antenna element is transmitted to an arithmetic unit in which it was provided to 
the exterior of said adaptive array transceiving equipmentAnd in order to set the 
new weighting factor calculated with this arithmetic unit as said weighting meansit 
has an interface introduced into said adaptive array transceiving equipment. 

[Claim 8]Two or more arranged antenna elementscomprisingTwo or more weighting 
means which perform weighting of amplitude and a phase by multiplying 
transmission and reception signals of an antenna element of these plurality by a 
weighting factorBetween a base station which has adaptive array transceiving 
equipment constituted by the distribution/synthesizing means which compounds 
an input signal from distribution and this antenna element of a sending signal to 
said two or more antenna elements via a weighting means of these pluralityand 
two or more terminalsA radio communications system which assigns a different 
time slot in a frame to each terminaland communicates by Time Division 
Multiplexing. 

A memory measure which memorizes a value of said weighting factor for said 
every time slot. 

A means to set a weighting factor memorized by this memory measure as said 
weighting means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the radio communications system 
which performs radio using adaptive array transceiving equipmentespecially relates 
to directive control of adaptive array transceiving equipment. 
[0002] 

[Description of the Prior Art]Nowcellular systemthe PHS systemand the wireless 
LAN system are put in practical use as a radio communications system which 
performs communication of a sound or data to a moving terminal or a personal 
digital assistant. In such a radio communications systemit is required to enable it 
to accommodate many users (terminal) as much as possible in the limited 
frequency band from a viewpoint of effective use of frequency resources. 
[0003]The method of raising the spatial utilization efficiency of an electric wave is 



validated to this demandand microcell-izing and pico cell-ization are that way 
method. This technique is a method to which the number of the terminals 12 which 
can make small the communication service area A1 of the base station 1 1 and A2 
as shown in drawing 1 (microcelHzing / formation of a pico celDcan raise the 
spatial utilization efficiency of an electric wave by increasing the number of 
cellsand can be accommodated as the whole system is made to increase. 
[0004]Howeverby this methodthere is a problem that the frequency of the hand- 
off between cells by moving to other communication service areas from the 
communication service area of the base station 11 with the terminal 12 increases. 
When the distance between the base stations 1 1 which adjoin as shown in drawing 
J[_becomes smallAs a result of overlap of communication service area A1 of the 
base station 11 which they-adjoinsand A2 [ a part of ]base station 11 adjoining 
comrades cause interference mutuallycommunication quality deterioratesand in 
being the worstthe problem that communication will be cut arises. Even if not only 
the case where the distance between the base stations 1 1 is short but distance is 
separatedthis phenomenon may happen by the conditions of the setting position of 
the base station 1 letc.also when attenuation by propagation of an electric wave is 
small. Since it is suchin microcellHzing / pico cell-izationthe cell which is a 
communication service area cannot be arranged ideallyand spatial utilization 
efficiency of an electric wave cannot be raised effectively. 
[0005]There is sector-ization of a communication service area as the another 
technique of raising the spatial utilization efficiency of an electric wave. This is 
restricting the radial direction of an electric waveand is a method to which the 
number of the users who use the same frequency within a communications system 
is made to increase. Also in this methodthere is a problem of the increase in the 
hand-off frequency mentioned aboveand since the communication service area is 
still more nearly fixedactual radio wave propagation environment and the pliability 
over that change have a problem that it is scarce. 

[0006]Use of an adaptive array antenna can be considered as approach whichon 
the other handrestricts the radial direction of an electric wave spatially like the 
two above-mentioned techniquesand raises the spatial utilization efficiency of an 
electric wave. Two or more antenna elements arranged as the adaptive array 
antenna was known welllt comprises distribution/a synchronizer which compounds 
distribution and the input signal from each antenna element of the sending signal 
to each antenna element via the weighting devices which multiply by a weighting 
factor to the transmission and reception signals of each antenna elementand 
perform weighting of amplitude and a phaseand these weighting devicesit is an 
antenna which can change directivity accommodative by control of a weighting 
factor. 

[0007]Since that directivity is controllable by this adaptive array antenna to have 
a gain towards desired and not to have a gain towards un-wanting [ at which an 
interference arrives ]Effective use of the space in accordance with actual radio 
wave propagation environment is attainedand it is thought as compared with the 
conventional techniquessuch as microcell / formation of a pico cell of a 



communications systemand sectorHzing of a communication service areathat it is 
advantageous. Howeverin order that the conventional adaptive array antenna may 
calculate a weighting factor sequentially and may change directivityit fits the 
communication environment that the direction of desired and the direction of un- 
wanting change every momentbut. In the radio communications system which 
comprises two or more base stations and two or more terminalsalthough 
complicated processing is needed for calculation of a weighting factorit has 
sufficient gain for the direction of desiredand there is a problem that the 
directivity response pattern which fully oppressed the gain of the direction of un- 
wanting cannot be obtained certainly in it, 

[0008]ln the conventional adaptive array antennasince very complicated 
processing is needed for the operation of the weighting factor of a weighting 
device on the occasion of directive controlthe cost of the transceiving equipment 
containing an adaptive array antenna becomes highand there is a problem of 
pushing up the cost of the whole communications system. 
[0009]Although it is the environment where directivity response patterns 
completely differ for every time slot in the radio communications system of the 
time division multiplexing which communicates with a base station by the time slot 
from which two or more terminals differ and the base station needs to 
communicatewithout which terminal receiving the interference from other base 
stationsThe conventional adaptive array antenna is not taking such a point into 
consideration. 
[0010] 

[Problem(s) to be Solved by the Invention]As mentioned abovein the technique of 
the microcell / formation of a pico celland sector-izing of a communication service 
area which raise the spatial utilization efficiency of the electric wave in the 
conventional radio communications systemthere was a problem of degradation of 
the communication quality by the increase in the hand-off frequency between 
cells and interference between base stations. Although the grade which has 
and such a problem in a base station in an adaptive array antenna is 
solvedSince the method of changing a weighting factor sequentially in the 
conventional adaptive array antenna is takenObtaining certainly a directivity 
response pattern which does not receive the interference from a base station and 
the base station of others [ between / terminals ] has the problem that it is 
difficultin additionin the conventional adaptive array antennathere was a problem 
that complicated calculation is required in order to calculate a weighting factorand 
this will push up the cost of the whole communications system. The conventional 
adaptive array antenna cannot consider application to the radio communications 
system of time division multiplexingand the technique of preventing interference 
between base stations certainly in such a communications system is not yet 
established. 

[001 1]An object of this invention is to provide the directive control method of a 
radio communications system and adaptive array transceiving equipment using the 
adaptive array transceiving equipment which can prevent degradation of the 



communication quality both according to interference between base stations which 

makes the frequency of a hand-off small. 

[0012] 

[Means for Solving the Problem]In order to solve the above-mentioned technical 
problema directive control method of adaptive array transceiving equipment 
concerning this InventionTwo or more weighting means which perform weighting of 
amplitude and a phase by multiplying transmission and reception signals of two or 
more arranged antenna elements and an antenna element of these plurality by a 
weighting factorBy the distribution/synthesizing means which compounds an input 
signal from distribution and this antenna element of a sending signal to two or 
more antenna elements via a weighting means of these plurality. In a radio 
communications system which communicates between a base station which has 
adaptive array transceiving equipment constitutedand two or more terminalsA 
known reference signal is transmitted [ at least ] to adaptive array transceiving 
equipment from at least one direction of a desired direction and a non-desired 
direction at the time of installation of a base stationThe directivity of adaptive 
array transceiving equipment is controlled by calculating a weighting factor based 
on an input signal of a reference signal of adaptive array transceiving 
equipmentand setting it as a weighting means. 

[0013]Thusin order to set up a directivity response pattern of adaptive array 
transceiving equipment with a comparatively longer still time interval at the time of 
non communication or to change at the time of installation of a base station which 
has adaptive array transceiving equipmentFrom a terminal which exists in either 
[ at least ] a desired direction or a non-desired directiona known reference signal 
is transmitted towards a base stationand a weighting factor of adaptive array 
transceiving equipment is calculated and set up based on an input signal of a 
reference signal in adaptive array transceiving equipment in a base station. 
Therebyin a desired directionan antenna gain is largeand a directivity response 
pattern with a small antenna gain can be easily formed in a non-desired 
directionfor example. 

[0014]When a terminal located in a certain base station and desired direction by 
forming such a directivity response pattern communicatescommunication failure by 
adjoining interference from a base station and adjacent area can be made small as 
much as possibleand good communication quality is acquired. Since communication 
without interference from an ac(jacent base station is attained without making a 
size of a communication service area of a base station small more than needed if 
it does in this wayfrequency of a hand-off accompanied by complicated processing 
can be made lowand improvement in communication quality can be aimed at 
further. 

[0015]If a weighting factor is further calculated at the time of non communication 
at the time of installation of adaptive array transceiving equipment and it sets up 
in semipermanentAs compared with a method of calculating a weighting factor 
sequentially like the conventional adaptive array antenna in the middle of 
communicationcalculation becomes easyand cost of the whole communications 



system can be reduced. 

[001 6]A directive control method of other adaptive array transceiving equipment 
concerning this inventionBetween a base station which has the above adaptive 
array transceiving equipmentand two or more terminalsin a radio communications 
system which assigns a different time slot in a frame to each terminaland 
communicates by Time Division Multiplexingthe directivity of adaptive array 
transceiving equipment is controlled by changing a weighting factor for every time 
slotand setting it as a weighting means. 

[0017]Thusby using it by time sharing for every time slotchanging a weighting 
factor of adaptive array transceiving equipmentall the time slots in one subcarrier 
can be prevented from falling into connection impossible by interference from 
other base stationsand effective use of frequency resources is attained. 
[0018]An another directive control method of adaptive array transceiving 
equipment concerning this inventionBetween a base station which has the above 
adaptive array transceiving equipmentand two or more terminalsin a radio 
communications system which assigns a different time slot in a frame to each 
terminaland communicates by Time Division Multiplexingchange a weighting factor 
for every time slotand. The directivity of adaptive array transceiving equipment is 
controlled by updating a weighting factor in the same time slot of a previous 
frameand setting up a weighting factor in each time slot of a present frame. 
[0019]By thusa thing for which a weighting factor in the same time slot of a 
previous frame is updatedand a weighting factor in each time slot of a present 
frame is set up. A directivity response pattern of adaptive array transceiving 
equipment can be made to be able to follow change of loose radio wave 
propagation environmentand can be changedandin addition to effective use of 
frequency resourcescommunication quality improves more. 
[0020]In a radio communications system with which a radio communications 
system concerning this invention communicates between a base station which has 
the above adaptive array transceiving equipmentand two or more terminalsBy 
transmitting a weighting factor calculated with an arithmetic unit formed in the 
exterior of adaptive array transceiving equipment to adaptive array transceiving 
equipmentand setting it as a weighting meansit had composition which controls the 
directivity of adaptive array transceiving equipment. 

[0021]Thusby calculating a weighting factor with an arithmetic unit of the exterior 
of adaptive array transceiving equipmentcomposition of a base station containing 
adaptive array transceiving equipment is simplifiedand a miniaturization is attained. 
[0022]In a radio communications system with which other radio communications 
systems concerning this invention communicate between a base station which has 
the above adaptive array transceiving equipmentand two or more terminalsAn 
arithmetic unit is connected to a wired network where adaptive array transceiving 
equipment was connectedBy transmitting a weighting factor calculated with this 
arithmetic unit to adaptive array transceiving equipment via a wired networkand 
setting it as a weighting meansit had composition which controls the directivity of 
adaptive array transceiving equipment. 



[0023]Thusif a weighting factor is calculated with an external arithmetic unit 
connected to a wired networkit is not necessary to use a processor for exclusive 
use for weighting calculation as an arithmetic unitand since arbitrary processors 
connected to a wired network can be usedcost of the whole radio communications 
system is reduced. 

[0024]Another radio communications system concerning this inventionin a radio 
communications system which communicates between a base station which has 
the above adaptive array transceiving equipmentand two or more terminalsAn 
arithmetic unit is connected to a wired network where adaptive array transceiving 
equipment was connectedit holds to a memory measure which transmitted a 
weighting factor calculated with this arithmetic unit to adaptive array transceiving 
equipment via a wired networkand was provided in this adaptive array transceiving 
equipmentBy reading a weighting factor held at this memory measureand setting it 
as a weighting meansit constituted so that the directivity of adaptive array 
transceiving equipment might be controlled. 

[0025]If it does in this wayonce it will hold a value of a weighting factor calculated 
once to a memory measureSince it is not necessary to transmit information on a 
weighting factor to adaptive array transceiving equipment via a wired network from 
an external arithmetic unit unless a weighting factor is changedincreasing traffic of 
a wired network unnecessarily is lost. 

[0026]Adaptive array transceiving equipment concerning this inventionin the above 
adaptive array transceiving equipmenta weighting factor set as transmission and 
reception signals and a weighting means of an antenna element is transmitted to 
an arithmetic unit in which it was provided to the exterior of adaptive array 
transceiving equipmentAnd in order to set the new weighting factor calculated with 
this arithmetic unit as a weighting meansit has an interface introduced into 
adaptive array transceiving equipment. 

[0027]Thusby equipping adaptive array transceiving equipment with an interface 
with the exteriorSince it is not necessary to become possible to calculate a 
weighting factor with an external arithmetic unitand to form a complicated 
arithmetic unit in adaptive array transceiving equipmentit becomes possible to 
simplify composition of a base station containing adaptive array transceiving 
equipmentand to attain a miniaturization. 

[0028]Adaptive array transceiving equipment which this invention requires for this 
inventionA radio communications system which assigns a different time slot in a 
frame to each terminaland communicates by Time Division Multiplexing between a 
base station which has the above adaptive array transceiving equipmentand two or 
more terminals is characterized by comprising: 

A memory measure which memorizes a value of a weighting factor for every time 
slot. 

A means to set a weighting factor memorized by this memory measure as a 
weighting means. 

[0029]Thusif a memory measure which memorizes a weighting factor for every 



time slot of a time division multiplex frame is establishedwhile a change of a 
weighting factor for every time slot will become easylt becomes easy to update a 
weighting factor in the same time slot of a previous frame as mentioned aboveand 
to set up a weighting factor in each time slot of a present frame. 
[0030] 

[Embodiment of the Invention] Hereafterthe embodiment of this invention is 
described with reference to drawings. 

(A 1st embodiment) Drawing 2 is a figure showing the outline composition of the 
radio communications system concerning a 1 st embodiment of this invention. This 
radio communications system is a system which communicates between the base 
station 21 and the terminal 22and the adaptive array antenna 23 is installed in the 
base station 21. The adaptive array transceiving equipment which transmits and 
receives between the terminals 22 using the adaptive array antenna 23 is formed 
in the base station 21. The adaptive array antenna 30 so that the directional beam 
shown by B1 at the time of communication may be formed and directional beam 
B-2 which turns to the direction of an adjacent base station may not be 
formedDirectivity is controlled in other words to have a big gain in the direction in 
which the terminal 22 which should communicate with the base station 21 is 
locatedand to have only a small antenna gain in the direction of an acUacent base 
station. Thusif the directivity of the adaptive array antenna 23 is controlledthe 
communication failure by the interference between the adjoining base stations 21 
and the interference from the terminal 2 of the communication service area of an 
adjacent base station can be oppressed. 

[0031]And set up the directivity response pattern of the adaptive array antenna 
23 at the time of installation of the base station 21 which has adaptive array 
transceiving equipment in this embodimentor. In order to change a directivity 
response pattern with the comparatively longer still time interval at the time of 
non communicationa known reference signal is transmitted towards the base 
station 21 from the terminal 22 which exists in either [ at least ] a desired 
direction or a non-desired direction. And in the adaptive array transceiving 
equipment in the base station 21 based on the input signal of this reference 
signalthe weighting factor of the adaptive array antenna 30 is calculatedand it is 
set as a weighting device. Thusif a weighting factor is calculated based on the 
input signal of the known reference signal transmitted at the time of installation of 
the base station 21 etc. from a desired direction or a non-desired directionSince 
the calculation becomes very easy as compared with the method of calculating a 
weighting factor sequentially in the middle of data transmission and reception in 
the conventional adaptive array antennathe cost of the whole communications 
system can be reduced and a desired directivity response pattern can be obtained 
easily. 

[0032] Drawing 3 is a block diagram showing the composition of the adaptive array 
transceiving equipment in the base station 21 in this embodimentand the external 
device concerning weighting control. The antenna array 30 constituted by adaptive 
array transceiving equipment arranging two or more antenna elements 31 on 



specified shapefor examplea straight lineor the circumference as shown in the 
figureTwo or more weighting devices 32 which perform weighting of amplitude and 
a phase by multiplying by the set-up weighting factor (complex weighting factor) to 
the transmission and reception signals of each antenna element 31 The distribution 
/ synchronizer 33and the transmission and reception section 34 which compound 
the input signal from distribution and the antenna element 31 of the sending signal 
to each antenna element 31 via these weighting devices 32 are constituted as a 
base element. 

[0033]The weighting-factor setting input end and transmission-and-reception- 
signals input output end of the weighting device 32 are connected to one port of 
the interface 35and the external-law-of-composition device 36 formed in the port 
of another side of the interface 35 to the exterior of adaptive array transceiving 
equipment at the time of weighting-factor setting out is connected. The weighting 
device 32 is constituted by the variable gain amplifier for weighting of amplitude or 
variable attenuatorand the variable phase-shifter for weighting of a phasefor 
example. 

[0034]After the sending signal (modulating signal) outputted from the transmission 
and reception section 34 at the time of transmission is distributed to the weighting 
device 32 by distribution / synchronizer 33 on the occasion of the usual 
communication and weighting is made herethe antenna element 31 is supplied. 
After weighting of the input signal of the antenna element 31 is carried out by the 
weighting device 32 and it is further compounded by distribution / synchronizer 33 
at the time of receptionit is inputted into the transmission and reception section 
34and a recovery is performed. 

[0035]Nextthe directive control procedure of the adaptive array antenna 
transceiving equipment in this embodiment is explained using the flow chart shown 
drawing 4 . The directive control procedure of this embodiment consists of non- 
desired direction measuring mode for stopping the desired direction measuring 
mode for enlarging the antenna gain of a desired directionand the antenna gain of 
a non-desired direction. 

[0036]Firstwhen measuring mode is desired direction measuring mode in Step 
SIOIThe reference signal of a base is transmitted as a reference electric wave 
from the terminal located towards desired (Step S102)and the input signal of the 
reference signal is transmitted and held to the external-law-of-composition device 
36 via the interface 35 (Step SI 03). 

[0037]Nextwhen measuring mode is non-desired direction measuring mode in Step 
S104The reference signal of a base is transmitted as a reference electric wave 
from the terminal located towards un-wanting (Step S105)and the input signal of 
the reference signal is transmitted and held to the external-law-of-composition 
device 36 via the interface 35 (Step SI 06). 

[0038]As a reference signal transmitted at Steps SI 02 and SlOSthe subcarrier 
unbecome irregular or the modulated wave which put known information can be 
usedfor example. In this wayafter the measuring mode of a desired direction and a 
non-desired direction is completedthe external-law-of-composition device 36 



calculates the value of a weighting factor based on the input signal of the held 
reference signal (Step S107)and sets these weighting factors as the weighting 
device 32 via the interface 35 (Step SI 08). The setting out of a weighting factor 
should just give the control signal corresponding to the value of the coefficient to 
a variable gain amplifier or variable attenuatorand a variable phase-shifter. And 
after calculating a weighting factor in this way and setting it as the weighting 
device 32 in semipermanentit moves to communicate mode (Step SI 09). 
[0039]If an example of the arithmetic method of the weighting-factor value in Step 
SI 07 is explainedso that the antenna gain of a desired direction may become large 
by desired direction measuring mode firstFor examplea weighting factor from which 
the input-signal electric power of the reference signal after weighting becomes 
larger than it in front of weightingand serves as the maximum ideally is calculated. 
In the measuring mode of a non-desired directiona weighting factor from which the 
input-signal electric power of the reference signal after weighting becomes smaller 
than it in front of weightingand serves as the minimum ideally is calculated so that 
the antenna gain of a non-desired direction may become smaller. In this wayby 
setting the value of the calculated weighting factor as the weighting device 32as 
shown in drawing 2 in a desired directionan antenna gain is largeand a directivity 
response pattern with a small antenna gain is formed in a non-desired direction. 
[0040] When the terminal 22 located in a certain base station 21 and desired 
direction communicates by forming such a directivity response 
patterncommunication failure by the interference from an adjoining base station 
can be made small as much as possibleand good communication quality is acquired. 
Since communication without the interference from an adjacent base station is 
attained without making it small as the size of cell areai.e.the communication 
service area of the base station 21 was called conventional microcell / pico cell if 
it does in this wayThe frequency of the hand-off accompanied by complicated 
processing can be made lowand improvement in communication quality can be 
aimed at also from this field. 

[0041 ]In this embodimentsince the weighting factor is further calculated at the 
time of non communication at the time of installation of adaptive array 

transceiving equipmentas compared with the method of calculating a weighting 
factor sequentially like the conventional adaptive array antenna in the middle of 
communicationcalculation is easy. 

[0042]The weighting factor is calculated with the external-law-of-composition 
device 36 formed in the exterior of adaptive array transceiving equipment in this 
embodimentsince what is necessary is just to newly add the interface 35 to 
adaptive array transceiving equipment at the existing compositionminiaturization 
and low-pricing of adaptive array transceiving equipment can be attained. 
[0043]In the above-mentioned embodimenta reference signal is transmitted from 
the both directions of a desired direction and a non-desired direction to adaptive 
array transceiving equipmentAlthough an antenna gain is large in a desired 
direction and the antenna gain formed the small directivity response pattern in the 
non-desired direction based on the input signalA reference signal is transmitted 



only from the direction of either one of a desired direction and a non-desired 
directionand it may be made to form a directivity response pattern based on the 
input signal. 

[0044]Although the weighting device 32 was connected to the electric supply end 
of the antenna element 31 and RF belt or the IF band performed weighting in the 
above-mentioned embodimentweighting may be performed in a baseband belt. 
[0045]The weighting factor is made into the known fixed value at the time of 
reception of the reference signal used for calculation of a weighting factorand not 
the information on the weighting factor itself but the information on the correction 
amount of a weighting factor may be transmitted from the external-law-of- 
composition device 36 to the weighting device 32. 
[0046](A 2nd embodiment)next the embodiment applied to the radio 
communications system of the time division multiplexing which assigns a different 
time slot in a frame to each terminal 22 in drawing 2 and communicates between 
the base stations 21 are described. Drawing 5 is a figure showing the composition 
of the time division multiplex frame seen from the base station 21TX1TX2 — TXN 
The transmission time slot at the time of the transmission to each N terminal 22 
from the base station 21TR1TR2 — TRN are the reception time slots at the time of 
the transmission to the base station 21 from each N terminal 22 (at the time of 
reception of the base station 21)1 transmission frame is constituted from N 
transmission time slot TX1TX2 — TXN(s)and 1 reception frame consists of N 
reception time slot TR1TR2~TRN(s). 

[0047]When this embodiment performs such time-division multiplex 
communicationit is made to perform directive control by changing and setting up 
the weighting factor in adaptive array transceiving equipment for every time slot. 
[0048]Nexta directive control procedure with the adaptive array transceiving 
equipment in this embodiment is explained using the flow chart shown in drawing 6 . 
Firstafter new receipt or the changing instruction of a weighting factor occurs in 
Step S201 or transmission of one frame or reception is completed in Step 
S204When investigating whether the contents of the memory which memorized the 
weighting factor are updated (Step S202)and updatingafter writing the value of the 
calculated weighting factor in a memorywhen not progressing and updating to Step 
S204it progresses to Step 204 directly. The weighting factor memorized by the 
memory is read until it is judged that one frame is completed at Step 204and it is 
set as a weighting device (Step S205). And transmission or reception is performed 
(Steps S206-S208)and the above operation is repeated for every transmission of 
one time slotor reception. 

[0049]Thusby using it by time sharing for every time slot in this 
embodimentchanging the weighting factor of adaptive array transceiving 
equipmentAII the time slots in one subcarrier can be prevented from falling into 
connection impossible by interference from other base stationsand effective use 
of frequency resources is attained. 

[0050]In this casethe career burst or the known reference signal used for the 
carrier synchronization and clock synchronization at the time of random access is 



used for the weighting factor of each time slotit should just be decided that the 
input-signal electric power after compounding the input signal of two or more 
antenna elements via a weighting device will be a value which becomes as large as 
possible. 

[0051] Although the always same value may be used during continuation of 
communicationthe weighting factor for every time slotBy updating the weighting 
factor in the same time slot of a previous frameand setting up the weighting factor 
in each time slot of a present frame for every time slotas shown to the flow chart 
of drawing 6 by this embodimentThe directivity response pattern of adaptive array 
transceiving equipment can be made to be able to follow change of loose radio 
wave propagation environmentand can be changedand it is possible to raise 
communication quality more. What is necessary is just to calculate a weighting 
factor with a new present frameusing the known signal includedfor example in each 
time slot as a reference signalwhen the weighting factor for every time slot 
updates. 

[0052]With reference to (a 3rd embodiment)next drawing 7 other embodiments of 
adaptive array transceiving equipment are described. Drawing 7 is a block diagram 
showing the composition of the adaptive array transceiving equipment in the base 
station 21 in this embodimentand the external device concerning weighting control. 
The antenna array 30 constituted by arranging two or more antenna elements 31 
to specified shape is used like the embodiment shown in drawing 3 . 
[0053]Two or more weighting devices 42 are connected to each antenna element 
31 via the RF/IF front end 41. In this casethe weighting device 42 will perform 
weighting of amplitude and a phase by multiplying by a weighting factor (complex 
weighting factor) with a baseband belt to the transmission and reception signals of 
the antenna element 31. The distribution / composing device 43and the 
transmission and reception section 44 which compound the input signal from 
distribution and the antenna element 31 of the sending signal to each antenna 
element 31 via the weighting device 42 and the RF/IF front end 41 are provided. 
[0054]The weighting-factor setting input end and transmission-and-reception- 
signals input output end of the weighting device 42 are connected to one port of 
the interface 45and the external-law-of-composition device 46 is connected to 
the port of another side of the interface 45 via the wired network 47 at the time of 
weighting-factor setting out. The external-law-of-composition device 46 
calculates the weighting factor of the weighting device 42 like a previous 
embodiment. The calculated weighting factor is transmitted to the weighting device 
42 via the wired network 47 and the interface 45. 

[0055]After the sending signal (modulating signal) outputted from the transmission 
and reception section 44 at the time of transmission is distributed to the weighting 
device 42 by distribution / synchronizer 43 on the occasion of the usual 
communication and weighting is made hereit is changed into an IF band ->RF belt 
by the RF/IF front end 41 and the antenna element 31 is supplied. After weighting 
is carried out by the weighting device 42 after the input signal of the antenna 
element 31 was changed into the RF belt -> IF band -> baseband belt by the 



RF/IF front end 41 at the time of receptionand being further compounded by 
distribution / synchronizer 43it is inputted into the transmission and reception 
section 44and a recovery is performed. It is connected to the wired network 47 via 
the interface 45and the transmission and reception section 44 receives supply of 
the data signal which consists of the wired network 47 the origin of a sending 
signaland sends out the data which carried out the reception recovery further to 
the wired network 47. 

[0056]Since the arbitrary processors which did not need to use the processor for 
exclusive use for weighting calculation as the external-law-of-composition device 
46and were connected to the wired network 47 can be used according to this 
embodimentit becomes possible to reduce the cost of the whole radio 

communications system further. 

[005 7] Although the baseband belt performed weighting in this embodimentan IF 
band or RF belt may be made to perform like the embodiment shown in drawing 3 . 
With reference to (a 4th embodiment)next drawing B other embodiments of 
adaptive array transceiving equipment are described. Drawing 8 is a block diagram 
showing the composition of the adaptive array transceiving equipment in the base 
station 21 in this embodimentand the external device concerning weighting control. 
If identical codes are attached and explained to drawing 7 and identical partsas for 
this embodimentthe memory 48 is added to the composition of drawing 7 . 
[0058]The memory 48 is for being inserted between the weighting-factor setting 
input end of the weighting device 42and the interface 45and holding the value of a 
weighting factor. By holding the weighting factor which was once calculated with 
the external-law-of-composition device 46 by this memory 48and has been 
transmitted to it via the wired network 47 and the interface 45The value of the 
weighting factor calculated at the time of installation of the base station 21 and 
non communication as a 1st embodiment explained can be set as the weighting 
device 42 in semipermanent via the memory 48. 

[0059]In this embodimentthere is an advantage that increasing the traffic of the 
wired network 47 unnecessarily is lost. Namelyalthough it is necessary to always 
transmit the information on a weighting factor to adaptive array transceiving 
equipment with the composition shown in drawing 7 0nce it holds the value of the 
weighting factor once calculated in this embodiment in the memory 48Since it is 
not necessary to transmit the information on a weighting factor to adaptive array 
transceiving equipment via the wired network 47 from the external-law-of- 
composition device 46 unless a weighting factor is changedtraffic increase of the 
wired network 47 is not caused. 

[0060]If nonvolatile memory like EPROM and EEPROM is used for the memory 
48the system which has tolerance to power off can be constituted. In the 
external-law-of-composition device 46the group of the weighting factor 
corresponding to two or more kinds of directivity response patterns is 
calculatedand it holds in the memory 48and the group of these weighting factors is 
selectively read from the memory 48and it may be made to set it as the weighting 
device 42 with the selection signal from the outside. 



[0061] Although it is also possible to combine with the directive control method 
explained by a 1st embodimentthe composition of the radio communications 
system containing the adaptive array transceiving equipment and the external 
device by this embodimentit is applicable also to the directive control method of 
changing and setting up a weighting factor for every time slot in a Time-Division- 
Multiplexing system as a 2nd embodiment explained. In that casewhat is necessary 
is just to hold the group of the weighting factor for every time slot in the memory 
48. 

[0062]With reference to (a 5th embodiment)next drawing 9 other embodiments of 
adaptive array transceiving equipment are described. Drawing 9 is a block diagram 
showing the composition of the adaptive array transceiving equipment in the base 
station 21 in this embodiment. If identical codes are attached and explained to 
drawing 8 and identical partsthe memory 48 for the unit internal-arithmetic device 
49 to be formed and for this embodiment smell hold a weighting factor between 
this arithmetic unit 49 and weighting device 42 is inserted. 

[0063]The value of the weighting factor calculated at the time of installation of the 
base station 21 and non communication as a 1st embodiment explained can be set 
as this memory 48 in semipermanent via the memory 48 at the weighting device 42 
by holding the weighting factor once calculated with the internal-arithmetic device 
49. 

[0064]If nonvolatile memory like EPROM and EEPROM is used for the memory 
48the system which has tolerance to power off can be constituted. In the internal- 
arithmetic device 49the group of the weighting factor corresponding to two or 
more kinds of directivity response patterns is calculatedand it holds in the memory 
48and the group of these weighting factors is selectively read from the memory 
48and it may be made to set it as the weighting device 42 with the selection signal 
from the outside. If it does in this waythe operation amount of the internal- 
arithmetic device 49 can be reduced. 

[0065]Although it is also possible to combine with the directive control method 
explained by a 1st embodimentthe adaptive array transceiving equipment by this 
embodimentit is applicable also to the directive control method of changing and 
setting up a weighting factor for every time slot in a Time-Division-Multiplexing 
system as a 2nd embodiment explained. In that casewhat is necessary is just to 
hold the group of the weighting factor for every time slot in the memory 48. 
Although the baseband belt performed weighting in this embodimentan IF band or 
RF belt may be made to perform like the embodiment shown in drawing 3 . 
[0066] 

[Effect of the InventionjAt the time of installation of the base station which has 
adaptive array transceiving equipment according to this invention as explained 
above. That the directivity response pattern of adaptive array transceiving 
equipment should be set up with the comparatively longer still time interval at the 
time of non communicationor it should changeA known reference signal is 
transmitted towards a base station from either [ at least ] a desired direction or a 
non-desired directionBy calculating and setting up the weighting factor of adaptive 



array transceiving equipment based on the input signal of a reference signal in the 
adaptive array transceiving equipment in a base stationFor examplein a desired 
directionan antenna gain is largeand a directivity response pattern with a small 
antenna gain can be easily formed in a non-desired direction. 
[0067]Thereforecommunication quality good [ when a base station and the 
terminal located in a desired direction communicate ] since communication failure 
by the interference from an adjacent base station can be made small as much as 
possible is acquiredSince communication without the interference from an 
adjacent base station is attained without making the size of the communication 
service area of a base station small more than neededthe frequency of the hand- 
off accompanied by complicated processing can be made lowand communication 
quality improves more. If a weighting factor is further calculated at the time of non 
communication at the time of installation of adaptive array transceiving equipment 
and it sets up in semipermanentAs compared with the method of calculating a 
weighting factor sequentially like the conventional adaptive array antenna in the 
middle of communicationcalculation becomes easyand the cost of the whole 
communications system can be reduced. 

[0068]By changing a weighting factor for every time slotand setting it as a 
weighting meanswhen performing time-division multiplex communication according 
to this inventionAII the time slots in one subcarrier can be prevented from falling 
into connection impossible by interference from other base stationsand effective 
use of frequency resources is attained. 

[0069]By changing a weighting factor for every time slotand updating the weighting 
factor in the same time slot of a previous frameand setting up the weighting factor 
in each time slot of a present frameThe directivity response pattern of adaptive 
array transceiving equipment can be made to be able to follow change of loose 
radio wave propagation environmentand can be changedBy transmitting the 
weighting factor calculated with the arithmetic unit formed in the exterior of 
adaptive array transceiving equipment in the radio communications system of this 
invention to adaptive array transceiving equipmentand setting it as a weighting 
meansThe composition of the base station containing adaptive array transceiving 
equipment can be simplifiedand miniaturization and low-pricing can be attained. 
[0070]According to the radio communications system of this inventionan 
arithmetic unit is connected to the wired network where adaptive array 
transceiving equipment was connectedBy transmitting the weighting factor 
calculated with this arithmetic unit to adaptive array transceiving equipment via a 
wired networkand setting it as a weighting meansit is not necessary to use the 
processor for exclusive use for weighting calculation as an arithmetic unitand 
since the arbitrary processors connected to the wired network can be usedthe 
cost of the whole radio communications system can be reduced. 
[0071] According to the radio communications system of this inventionan 
arithmetic unit is connected to the wired network where adaptive array 
transceiving equipment was connectedit holds to the memory measure which 
transmitted the weighting factor calculated with this arithmetic unit to adaptive 



array transceiving equipment via the wired networkand was provided in this 
adaptive array transceiving equipmentBy reading the weighting factor held at this 
memory measureand setting It as a weighting meansSince it is not necessary to 
transmit the information on a weighting factor to adaptive array transceiving 
equipment via a wired network from an external arithmetic unit unless a weighting 
factor is changedincreasing the traffic of a wired network unnecessarily is lost. 
[0072]In the adaptive array transceiving equipment of this invention. It transmits 
to the arithmetic unit in which the weighting factor and input signal which were set 
as the weighting means were formed to the exterior of adaptive array transceiving 
equipmentAnd by having formed the interface introduced into adaptive array 
transceiving equipment in order to set the new weighting factor calculated with 
this arithmetic unit as a weighting meansSince it is not necessary to become 
possible to calculate a weighting factor with an external arithmetic unitand to form 
a complicated arithmetic unit in adaptive array transceiving equipmentit becomes 
possible to simplify the composition of the base station containing adaptive array 
transceiving equipmentand to attain miniaturization and low-pricing. 
[0073]In the adaptive array transceiving equipment of this invention. By setting the 
weighting factor remembered to be a memory measure which memorizes the value 
of a weighting factor for every time slot in the radio communications system which 
performs time-division multiplex communication as a weighting meansWhile the 
change of the weighting factor for every time slot becomes easyit becomes 
possible to update the weighting factor in the same time slot of a previous 
frameand to set up easily the weighting factor in each time slot of a present frame. 
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[Brief Description of the Drawings] 

[Drawing 1] The figure showing the conventional radio communications system 
[Drawing 2] The figure for explaining the directive control method of the radio 
communications system concerning one embodiment of this inventionand the 
adaptive array transceiving equipment in a base station 

[Drawing 3] The block diagram showing the composition of the adaptive array 
transceiving equipment and the external device concerning one embodiment of this 
invention 

[Drawing 4] The flow chart which shows the directive control procedure of the 
adaptive array transceiving equipment concerning one embodiment of this 
invention 

[Drawing 5] The figure showing the composition of a time division multiplex frame 
[Drawing 6] The flow chart which shows the directive control procedure of the 
adaptive array transceiving equipment concerning other embodiments of this 
invention 

[Drawing 7] The block diagram showing the composition of the adaptive array 
transceiving equipment and the external device concerning other embodiments of 



this invention 

[Drawing 8] The block diagram showing the composition of the adaptive array 
transceiving equipment and the external device concerning other embodiments of 
this invention 

[Drawing 9] The block diagram showing the composition of the adaptive array 

transceiving equipment concerning other embodiments of this invention 

[Description of Notations] 

1 121 — Base transceiver station 

1222 — Radio terminal 

23 — Adaptive array antenna 

30 — Antenna array 

31 — Antenna element 

32 — Weighting device 

33 — Distribution/synchronizer 

34 — Transmission and reception section 

35 — Interface 

36 — External-law-of-composition device 

41 " RF/IF front end 

42 — Weighting device 

43 — Distribution/synchronizer 

44 — Transmission and reception section 

45 — Interface 

46 — External-law-of-composition device 

47 — Wired network 

48 — Memory 

49 — Internal-arithmetic device 
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i- ^^:^3L^T 7=^- •S' )MSfi©i^(f Tms^mm^m^ffi tea? 

[0 0 3 2] |g|3(i. :*:|IS&fl^Sg(c£)(t^S^@2 1 

Set etc, 7'^:''7^'r:''7'U'rilSSfi^Sti«lilS07'> 
x:^}R?3 1 *m®K«v «<l*f#-i£l8±»«0H*RS 

±^^:iB5lJLTti^!eT*■t^^7'>7^:^7'^1'3 Oi. ST'V 

Sit excite J: 'Jtnufccfemaffl 

*'mfS3 2^^LT§7'>5^:»-|R?3 1 'SCDSMfiffl^ 
0»Be<!:Zy5^:fSft^^3 1 6-6<D§<i«^O^fig=&i7'5 
5^i3/^A8SP 3 3 ^J:Vmsm^ 3 4 LT 

[0 0 3 3] ^6(C. m3*n^m3 2(Dm^mi&^MA 

tii^ii<t:xfm^mm^?<iiitiiiiini^y^yx-7s3 5a) 

X-X3 5(Dmi5(Dt^-\'icy^r^^yT\y^'M^m 

[0 0 3 4] )i9if<9ilfIlC|^L7(i, ig|fi^(C(iSIS€ 

gP3 46^Stil:^?n«3Mfflff^ (^li^I^) 6'<5^a3/'& 
^295 3 3^CcfcUm^^^^^:^S3 2tC»i3S-tls CCTMSi- 

fii^icfiz>x:M!f? 3 1 (osmmmfm3f^nim3 2 

msntcm. iiis«si53 4tcA^*tiTaiiii*Mftjn 



[0 0 3 5] :aicv m4iC7jitya-^-^-b^mi^T 
:^ms^micisif^T^y'r^zrTi^-fyy'ri-'Msm 

mmmm. pfm.i5no-ry'ri-f-< y^-ki < rsfc 

[0 0 3 6] $-r\ XT^-y^S 1 0 1 ^^:^5t^T;l!l^^- 

5^>y^S1 0 2) . ^cD#Blft^<7)§fifi^^-1'V-S?7 
1-7.3 5^^LT^g|5giJl^a3 6lC|EiSILT«lfr 

« (.xf-'y:fs 1 o 3) o 

[0 0 3 7] 5>;tC. 1 0 4tCfct^T;iySt- 

U7^v:/'S 10 5), ^<D#B8fS^®SfB«^^-f V 
^ 7 i-X 3 5 LT^^«P»J»S^a3 6 lc|KMLT« 
Jf-rs (Xx-y^S 1 0 6) o 

[0 0 3 8] n.^. Xt^'VI/S 1 0 2feJ:l?S 1 0 5T 

d -5 LTmii:&iRiJ3 J:i»M/Tig:&iR)©S'J^t- k*'' 

^SISSill^ll3 6»«^L/-c#!>S^^a)S 
0 7) , C:tx6a)S*-«^»S'1'>'S'7i-X3 5%^VL 

TSaf#itsi3 2tcia;£-r« U7^-yysi os) = m 

^W^c■5f;'^^f^:>■tg3 2lcS^Lfc«, jafS^-KtCi^* 

Ut^'V^S 1 0 9) „ 

[00391 Xx«y7^S1 0 7 T®M5f^^Sitfi<Dj«i»3& 
t:\tffm.f5n(r)Ty^i-f^ yt^±1^ < JS:^ J: 5 IC. -fjlj 

S'-^^iS^^RaSo Sfc. I^F/Til?^lR)a)aiJ«=E- KT-ti?f 

pmi5^<r>Ty=ri-^^yii<^^)'\-^-&<is.^ii=>K. m 

*t«tt»3 2lcia^r*ili:tcJ:oTv |g|2lc^L^cJ; 

K\t7y=ri-f-(ym^-iEy^^ii^^iii^^-yimmisti 

[0 0 4 0] ^<DJ:otit!i^Wi^-y^m^t^^:t 
icj:*j. »^mmm2 1 .»:ms:&iPi(c{ajK-r%iiiii3t;2 2 
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'T ^ P-fe/lz/ezHr/I/i: ^/c J: 5 tc/h* < r « C <t 

c:<DffiA^6tiiffa°qK®|R]±^l21i)C:iJb':7-$^o 
[0041] ^fts **J»K!llT'l*7'^'':/7^'f l/T'U-r 

[0 0 4 2] :^mmBmTMy'Sty7'^yy\y 

[0 0 4 3] ±IBII]5gJ^teTl±7'^Vxi':?>U' 
7^:^y■-< >AVjMt-lNji[P]tt/ - >:&J^J52-r J: -5 L 
[0 0 4 4] $/c> ±ieilSftfl5«7(*a*Wt«3 2€' 
[0 04 5] ?eic. S*'^SS©itmrofi:a6(CfflU^^# 

[0 0 4 6] (S2©ilSSf^HI) EI2tc3bnt«S- 
4S*2 2lC7U-Art<3DS^5'>-l'AXP y h^SJUS 

E5li. »ite^2 1 *^6B/i:B$5^SiJ^«7b-Ix(D«fi56 
«-5^fiaT-»y. TX1, TX2, TXNliSitig 
2 1 6^6N<@fl!)»^S52 2^(DiS^{m(0mm^^l^Xa 
-yh. TR1, TR2, -, T R NliNffl<:0§4sB*2 2 

*^6«*ft®2 1 'NWiaifiat (»iti®2 1 (D^mm) OS 

XI, TX2, ••, TXN7-1 Sffi^U-A^ffl^U 
NfflOSfl^'T/^XP-y hTR 1 , TR2, TRN 

[0047] *S^S»B«J*. C © J: 3 «:l«5JSiJ#«ii^ 



[0 0 4 8] i^Cv ia6lC^-r7P-5^-\'- h^fflfT 

mm&mmm^mmr^o ^r. x^r-y^s 2 o i ic 

t\ «5lHi7.x>y7S 2 0 4lCfcO^T1 7U-Xx<DjM 

2) . mmt^iM-^immLtcMs^miam^yi^E'jic 

•*iiA./c«. X5^-y:/'S2 0 4lcJt*'. M«^L^:t^Ji 

•&tiil}$Xx'y:/2 0 4icjii,-o x=r yzf 20 az-t y 

•;/:/S2 0 5) , -^-LTx J2lfS* fc^*S^5«^7t^ 

2 0 6~S 2 0 8) . 1 -Sf-f^^XP-y h03lfi$ 

[0 0 4 91 C<DJ:3tt*SlfiWBIj|TH*. ^^^IxXa 
[0 0 5 0] clCDJi^. ^^f-fZxT.P-y hOSft'^Si 
[00 5 1] $fc. S^J-r/^XP-y hS<7)M^«lfc^ii 

H 6 ©7 P -v — h tcg^* n« J: d icS^f -fii.X P y 
hStts Hu7U-A(7)III-^f-l'i*XP'y hT-<7)a^^» 
*MifrL.Ti^7U-Z^W*^-<i*XP'y hT'tDfift^^Ha 

tl^pjmT'i&^o S^f'TixXP-y 
CDMifr-rSKt^liv ■(?iJ;^«'^^'t'/»XP'y hf'gtC^Sn 

[00521 3 o)mmmm) m 7 ^^m lt 

la^-r^o 12171*. *IIBSfl$!filcfctt*»tttJ32 1 rt© 

^^'^(omm^TTsty'a -y ^mT-^^o m 3 ic^^ ufcn 
aB5lJLT«fi!6^n57'>5^:^7'^'r 3 o*''ffll^e.n2)o 

[0 0 5 31 ^yy9-i-m=f-3 MCit. RF/IF7P 

> h-x> K4 1 ^ffLT^WL(Dm^i'4l'mA2t)'^^m-^ 
tlTt^^o dOti^. S3^#ttS4 2l±7'>'5^:Mg?3 
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1 iDjMsini^i^)»LT^-x/\~v mr-ms^mm (m 

RF/I F7P>hX>K4 1 «^1'LT#7'>x-^-|R^^ 

3 1 ^<DWm\M^<D^W.tTy=r-)-mj-3 1 *^6.CDSfl 

[0 0 5 4] fi5^mttl4 2(D«^ffiS!jiS;SA 

I-X4 5Wfa?^C0/:K-htC#i^:?oy VrJ-^^ A 7 ^■{\^ 

LT^^^WAm.A6tmm-tEn^. ^gi5;iis^S4 6 

5t<^)IISfim9g<*:Pl«tC«3;ifWS4 2fl5«*^f»lKS- 
7 fccfctf ■< 7 x-X 4 5 LTS*'f*W-«4 2 IC 

[0 0 5 5] mfis(m^\zmLx\t. mst^K\tm^m 

gM46^6.aa:^^n^52ififs# (sinft^) a^^ie/'^ 

^SP 4 3 ic J: U 4 2 tc^^SB^ tis C C TS*' 

^^f^t*^S^nfc^. RF/I F7P>hxVK4 1 (Cj: 
y I FW-R F1g'si:^ift3-tlT7'>x:^3R?3 1 K« 
*g#ti«o §^iBt^c^i7'>x:^3S?3 1 roSflfl^A'^R 
F/ I F7P>hx>K4 1 lC<fcy RF»-> I F¥^^ 

fc*. jM§fHgP4 4lCA^*nTaill6it7t>n-So $ 
fc. ■ai§<ig|54 4»-rv^'7i-X4 5*^r-LT««S!^ 
•y h-?-' :7 4 7lc3$li??T*-nTfcys Wfil^'V l-r?— 5^4 
7 *^ e. jMfflff ^(7)7C i: S X - ^ «^©{ft*&*§lt V * 

■r«o 

[0 0 5 6] *ll]lHJft8lcJ:?.<!:. ^1.g|53l3tgS4 6 <!: 

SA^s < . mw^ 'y\-'7-<7 4 7 izmmt^titciimo>:f 
[0 0 5 7] tsSS. :$^mmmmTHtm3^itif^'<-7s/^ 

fcli R F ¥T-?7 3 d: 3 L T t cfc C\ 

[0058] P< ^ 'J 4 8 «s S*^i\ftt»4 2 OS^^JS 
^ 'M 8 IC. ^a5-;SSgB4 6 7— iSff»*tlW«il^^ 



h '7— > 4 7 fedcy-'-O-J? 7 x-X 4 5 S'^ LTeaS* 

a5fl5IHTiJiB^LfcJ:3tt»«!5S2 1 ©SlII^-^lfiifSBS 
ten-Hi-. /■cBSfj'fi^iStCDfa^ ^ ^ U 4 8 LTS?ff^t^t 
SI4 2 (C^H^WlcfS^f^jr i:*'^^*^, 

[0 0 5 9] Sfc. *llfififl5HITti^MlC*Jli*-y 
— ? 4 7 © h ^ 7 -f -y -5^ =&ia±* -ttS C <t < & « i: 
l^3^UiS*^S^o -r^ts-e. E17lC,T^L/c«fiETH*fi^ 

lil<7){l^^ t 'J 4 8 tc-M«*$ LTfct:l-«\ fi^'^S^ 

SML^i^Psu. a*'#iifcDts$e«ngPSS^ai4 6*- 
s«^^s^!:e3l■r«^ef®«««:t^fca6. wis:*. -y h •7—5' 

4 7 CD h ^ 7 -r -y ^ti:*c^*S < ' i 

[0060] $/c, P<t'J48lCEPROM, EEPR 

o M <D J: 3 3B::t^»«14p< =e 'J ^m^tufmsmicn LX 
^^mnmmA e icfcL^T*g»as<D*iiRii4/\'^'->ic 

cn6<DM^<SS!ScD^^5^g|56^6cDjMJi?ffl^lcJ: 
•p T ^ 1 1; 4 8 6. jMtRM icS^i^tli LTMW^t^t« 4 2 

[0061] :$mtmmizj;:^Tify7'-<y^Tiy^ms 

t)-e-«c:tt,nr«8T»«««s m2<DSisftj^!eT'itt^Lfc 

<^:3^^:a$5^•SJ^a->x7^^.^c^3^,^T§'5^'fi*7.p•y 

[0062] (m 5 cDHSSHJJs) ;^tts m 9 ^#bs lt 
T^yy" -f u-r jMS^ililBoftecDiiasjf^iilicotNT 

T'-jf -r [y^msiimmmmm^ui-ryn -y ^0 

*l|j6Sfi^!g^^:^5t^^*rLx.y hrtgpgi»^SB4 93b'«gS 
ItStl. C©3illil«4 9 tS3^<'!flt»4 2 tCDP^lca 
a^^tBt^-lSJfr^fciScD^^ 'J 4 8 6^#Ai-nTt^5o 
[0 0 6 3] C:<DP<^U4 81C. F^gPiSSI^«4 9 T- 

(7)SI)S6mfilT-iJi0^L/i:<i:3lcSit6^2 1 (Di3SP$^?^ii 

<iB5icn-»Lfca*^a<Dffi^/ 1 u 4 8 LT«?f 

[0 0 6 4] ^fc. ;/t';4 8(CEPROM, EEPR 
O MCD J: 3 ^ iJ ^fflt^ti«"S;Jia/rlc5<t LT 

['98l!i8SliljE4 9 (<:^l,^T«ral<D^lP]1t/^°^->(t 

m LrcM^«iS<DiiS«it»LTP<^ 4 8 IC«J#LT 
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[0 0 6 5] *ilSgJ^!glCct:^7'^y7^-i'77'U'rjMS 

« R F «T^t3 J: 5 LTt J:t\ 
[0066] 

3- 6 ^^:^i?^a^l^^^:JtlSWSt^l^lalaH5T7'^:/x -f :^ 

[0 0 6 7] fifoTs s*e®<tmii:)&iRitcffiB-r54iB* 

*«2^SJ-X±lC'J^^ < r -5 e: i: S < 6 <DT^ 

[0 0 6 8] $fcv *5l0^^cJ:^^^^B#»ilJ^S3iffl«•^T 

[0069] ^/cv ^'TAXP-v hSlcB^fiSj^lJjy 
*#»^MffLT?87b-A©§^?<I*XP'y hT'(^m 



<h tc J; y . jUS^S <!: LTm^Mtttt^wrc46©»ffl 

[007 11 Sfc. *«IWC)«lttii^->X7^Mcj:n 
«y >lc3ilt^B«««IU ^SSSSaicJ:yff3l 

u-r iMSfSsaicein LrKT^^^x-r t'T u-r jM§ 
[0 0 7 2] ^fcv *fS0^©7^r7^'r:'TU'('2IS« 

n/j:5ISSaice5ML> *^OB^>SS«a{c J: yf+J?L/i: 

x-f ^^T' u-raisfssiBitWA-r s-f v^f 7 1 -x^ss 

ttfcC iic J: y > M^-^Sif^^^SPtDJiS^BT-ltm-r^ 

«SiS>1l»S^B*S»t««e«3B«^V.^©T% T^-fT-^-? 
T U-r >ll§<iSB%^t?Sid!gcD«figStl»llS<k LT'J^Si 

[0 0 7 3] Sfc. i^^m<r>T^-f7-'<-p'T\y'<'&^\% 
[@S<3[>fiSm«3{RSl 

[1212] :^m^(D-nmimim^miimm'>7.7'ixt 
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S>1B/^Hv-'y y ^ ^ y J JSSIa^SiHvJtBlRJlirPJwi 




J ^✓✓n ✓ / \y^ J ^ / J 






/ y^ J / / \y \ 






/ yj J 




■3 ^ 














In qP 




3 5 • 




lu&J O J •^9tRn*'^TT3t/^^JtnBnxilKr<-W > y j y J \y 




7 r p M la 


>r';^J53i^^3±S/ri±&rQi'HtftiliiBI£llll*'7TT"d""7n — ^-v» — K 


4 1 • 












4 3- 






44. 






4 5- 




[09] %^^(rm(riUmm\;c.%^T9-f7--(-fT\y 


46- 






4 7- 






4 8- 




11,21 -mfmsim 


49. 












[^7] 

[03] 
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141 



( START ) 




Yes 



SI 01 





1 r' 




^S103 






[12151 



r n 




,„ 


TX2 




TXN 


HX1 


RX2 




RXN 


TX1 


TX2 
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[|SI6] 



S201 ( START ) 






No 






S206 



S205 




S208 



[@8] 




